Abstract. Let p ( D ) be the period length of the continued fraction for fD . Under the extended Riemann Hypothesis for S(fD ) one would expect that p(D) = 0(D1/2 log log D). In order to test this it is necessary to find values of D for which p( D) is large. This, in turn, requires that we be able to find solutions to large sets of simultaneous linear congruences. The
1. Introduction. Let D be any positive integer. In Williams [7] it was pointed out that if D is square-free, then p(D), the period length of the continued fraction expansion of /D, should be bounded above by an expression of the form cD1/2loglogZ>. In fact, if under the extended Riemann Hypothesis for f^when Jf= 2({D ). Here k = 3.7012, but we expect by Levy's Law that the smaller value 12eT lo%2/"ir2 ~ 1.50103 could be used for k. In [7] values of D ( < 2 X 109) were examined in order to find large values of G(D). The largest value found was that of G(D) = 1.040452 for D = 1492180699. In this paper we describe a further attempt to find values of D for which G(D) is large. We also describe some analogous work done in the case of Voronoi's algorithm in 2(\jD ).
2. Numerical Results. A glance at the results and tables given in [7] reveals that, in order to find values of D for which G(D) is likely to be large, one should examine integers of the form q or 2q, where q is a prime and q = -1 (mod 4). Further, if r¡ is the Hh odd prime, one should also attempt to have the Legendre symbols (2.1) (2>A,) = 1 (/ = 1,2,3,...,«)
for as large a value of n as possible. Thus, for each such r¡ we would want D to belong to one of the (r¡ -l)/2 congruence classes such that (D/r¡) = 1. To find such values of D requires that we find solutions of large numbers of simultaneous linear congruences, a problem best solved by using a number sieve (see Lehmer [3] 
We examined values of D of type (iv) to determine whether values of G(D) would, as predicted by Shanks, tend to catch up to the larger values obtained for the other types of D. For each value of n (1,2,3,...) UMSU was programmed to search for the first m (at least) values of D of a given type. For n < 32 (r32 = 137), we used 50 as our value of m. Because of the amount of time needed to go farther, we cut this value down to 10 for 33 < n < 36 (r36 = 157). In addition, for n = 37 we used In Table 5 1.043420
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In Table 6 , we extend part of Here the (Euler) product is taken over all the primes q, a.ndf(q) is given below: 1,2,3,...,n) for as large a value of n as possible. We now encounter a difficulty, however. The determination of P is very expensive for rather modest values of D (say = 200000); thus, we decided to look at the values of R instead. By using the methods described in [9] we can calculate R much more rapidly than P; but, it still becomes very expensive to find R when D > 2 X 109. (It should, of course, be borne in mind that the discriminants for such values of D are very large, exceeding 10 20.) UMSU was programmed to find the first 50 values of D for each n until a value of n was reached for which the least of these 50 numbers exceeded 231 -1, the word size of the machine used to compute R-an AMDAHL 470-V8. We then computed R for each D and C(D) = R/ (D loglog(37/)4) ). In the cubic case it takes very little time to find the D values and a much larger amount of time to find the R values, the reverse of the situation in the quadratic case.
Our results are summarized in the following tables. In Tables 7 and 8 we give only those values of D for which C( D ) exceeds the C values for any of the other numbers that we found which were less than D. In Tables 9 and 10 we give values of D for which the corresponding regulator exceeds any of those previously found. Since 2eY/3 =1-18738, we have nothing here that comes near to violating the Riemann Hypothesis for ls. Also the growth of C(D) is slow and getting slower as D increases. .588309
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440672
.533495
.545373
.560767
.572868
.575923
.584893
.626614
.635515
.635544
.646390
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.672292
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